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(54) [Title of the Invention] IMAGE STORAGE DEVICE 

(57) [Summary] 
[Object] 

Due to storage capacity limitations, image input may be prohibited, or the user may 
be required to wait until execution of an existing job is completed and [storage] space is 
created in the memory, thereby giving rise to the problem that the user must physically wait 
in front of the apparatus or retrieve a large document only to bring it back to the apparatus 
[at a later time]. 



Where it is determined by a controller 123 that the capacities of page memories 119, 
120 are short when images of multiple pages of an original document are being sequentially 
stored, image reading is put on hold, the remaining capacities of the page memories 119, 
120 prior to the storage of the images read so far and the total data amount regarding all 
pages of the original document are sought by the controller 123, an [optimal] reduction 
amount for the entire set of original document data is determined, the image data for the 
entire original document is reduced by reduction circuits 125, 126 using the determined 
data reduction ratio, and [the reduced data] is stored in the page memories 119, 120 once 
more. 



[Means] 



[Claims] 



[Claim 1] 

An image storage device including image storage means that stores image data for 
multiple pages, data amount reduction means that is disposed upstream from said image 
storage means and reduces the amount of said image data, control means that performs 
control such that said image data is sequentially stored, and storage capacity determination 
means that determines whether or not the storage capacity of said image storage means has 
been exhausted, wherein when determination information indicating that the storage 
capacity has been exhausted during an image data storage operation for multiple 
consecutive pages is obtained by said control means from said storage capacity 
determination means, all image data [for said multiple continuous pages] is stored in said 
image storage means after all such image data undergoes reduction processing by said data 
amount reduction means. 
[Claim 2] 

The image storage device according to Claim 1, wherein said data amount reduction 
means performs resolution conversion. 
[Claim 3] 

The image storage device according to Claim 1, wherein said data amount reduction 
means performs tone conversion. 
[Claim 4] 

The image storage device according to Claim 1, wherein said data amount reduction 
means performs image density conversion. 
[Claim 5] 

The image storage device according to Claim 1, wherein said data amount reduction 
means has a limit value beyond which no reduction is performed. 
[Claim 6] 

The image storage device according to Claim 1, wherein said data amount reduction 
means can select [one type of conversion] from among multiple data conversion options. 
[Claim?] 



The image storage device according to Claim 1, wherein said data amount reduction 
means has a priority sequence selection means that can select a priority sequence from 
among priority sequence options for multiple data conversion options. 
[Claim 8] 

The image storage device according to Claim 6, wherein said device also includes 
image characteristics determination means that determines image characteristics based on 
image data, and based on the result of determination by said image characteristics 
determination means, said priority sequence selection means determines a priority sequence 
for [multiple] image data reduction methods. 
[Claim 9] 

The image storage device according to Claim 1, wherein said device also includes 
data amount reduction function selection means that selects whether or not [the processing 
executed by] said data amount reduction means will be performed. 
[Claim 10] 

The image storage device according to Claim 1, wherein said device also includes 
data amount estimation means that estimates the image data amount, and the reduction ratio 
[to be used by] said data amount reduction means is determined based on the image data 
amount obtained from said data amount estimation means and the remaining storage 
capacity prior to the image storage currently being performed, as determined by said 
storage capacity determination means. 
[Detailed Description of the Invention] 

[Field of the Invention] 

The present invention relates to an image storage device that stores images and is 
included in an image input/output apparatus such as a copjdng machine, facsimile, scanner, 
printer, PC (personal computer) or WS (workstation). 



[Prior Art] 



'I 



In the prior art, sorting and grouping in a copying machine is performed using a 
device that physically separates the output paper. As a result, the original document must be 
circulated many times, which physically damages the original document. 

Accordingly, a large-capacity print buffer memory (hereinafter PBM*) that 
electrically sorts read original document images has been proposed. A memory that stores 
image information comprises such a PBM. This memory consists of a hard disk or a 
semiconductor memory, and reduces the data amount via compression processing or the 
like in order to enable storage of a large amount of images. 

[Problems Address by the Invention] 

However, due to storage capacity limitations, image input may be prohibited, or the 
user may be required to wait until execution of an existing job is completed and [storage] 
space is created in the memory. As the memory capacity increases, the handling frequency 
of a large original document also increases, and at the same time, the time required for 
copying or printing one job increases as well. The user is made to stand by in front of the 
apparatus while waiting [for the current copying or printing job to be finished], and if [new 
input of images] is prohibited, the user is required go to the trouble of taking back the large 
original document only to bring it back to the apparatus [at a later time]. 

The present invention was devised in order to resolve the problems with the prior art 
technology described above, and an object thereof is to provide an easy-to-use image 
storage device using which the user need not wait until space is created in the memory and 
can always store the original document that he has brought to the apparatus. 

[Means to Resolve the Problems] 

In order to achieve the object described above, the image storage device pertaining 
to Claim 1 of the present invention includes image storage means that stores image data for 
multiple pages, data amount reduction means that is disposed upstream from the image 
storage means and reduces the amount of the image data, control means that performs 
control such that the image data is sequentially stored, and storage capacity determination 



means that determines whether or not the storage capacity of the image storage means has 
been exhausted, wherein when determination information indicating that the storage 
capacity has been exhausted during an image data storage operation for multiple 
consecutive pages is obtained by the control means from the storage capacity determination 
means, all image data [for the multiple continuous pages] is stored in the image storage 
means after all such image data undergoes reduction processing by the data amount 
reduction means. 

In order to achieve the object descried above, the image storage device pertaining to 
Claim 2 is the image storage device according to Claim 1, wherein the data amount 
reduction means performs resolution conversion. 

In order to achieve the object descried above, the image storage device pertaining to 
Claim 3 is the image storage device according to Claim 1, wherein the data amount 
reduction means performs tone conversion. 

In order to achieve the object descried above, the image storage device pertaining to 
Claim 4 is the image storage device according to Claim 1, wherein the data amount 
reduction means performs image density conversion. 

In order to achieve the object descried above, the image storage device pertaining to 
Claim 5 is the image storage device according to Claim 1, wherein the data amount 
reduction means has a limit value beyond which no reduction is performed. 

In order to achieve the object descried above, the image storage device pertaining to 
Claim 6 is the image storage device according to Claim 1, wherein the data amount 
reduction means can select [one type of conversion] from among multiple data conversion 
options. 

In order to achieve the object descried above, the image storage device pertaining to 
Claim 7 is the image storage device according to Claim 1, wherein the data amount 
reduction means has a priority sequence selection means that can select a priority sequence 
from among priority sequence options for multiple data conversion options. 

In order to achieve the object descried above, the image storage device pertaining to 
Claim 8 is the image storage device according to Claim 6, wherein the device also includes 



image characteristics determination means that determines image characteristics based on 
image data, and based on the result of determination by the image characteristics 
determination means, the priority sequence selection means determines a priority sequence 
for [multiple] image data reduction methods. 

In order to achieve the object descried above, the image storage device pertaining to 
Claim 9 is the image storage device according to Claim 1, wherein the device also includes 
data amount reduction function selection means that selects whether or not [the processing 
executed by] the data amount reduction means will be performed. 

In order to achieve the object descried above, the image storage device pertaining to 
Claim 10 is the image storage device according to Claim 1, wherein the device also 
includes data amount estimation means that estimates the image data amount, and the 
reduction ratio [to be used by] the data amount reduction means is determined based on the 
image data amount obtained from the data amount estimation means and the remaining 
storage capacity prior to the image storage currently being performed, as determined by the 
storage capacity determination means. 

[Embodiments] 

Embodiments of the present invention are described below with reference to the 
drawings. 

(First Embodiment) A first embodiment of the present invention will be described 
first with reference to Figs. 1-20. Fig. 1 is a side view showing the basic construction of an 
image processing apparatus (copying machine) including the image storage device 
pertaining to the first embodiment of the present invention. In this drawing, 1 is an image 
recording unit (hereinafter 'printer*), 2 is an image reading unit (hereinafter 'reader*), 3 is an 
operation unit (or 'operator control unit', hereinafter 'OCU'), and 4 is a finisher. 

The reader 2 comprises an automatic document feeder (hereinafter 'ADF) 200 that 
automatically feeds [each page] of the original document to a reading position and a 
scanner 250 that optically reads the original document image. The specific operations of the 
reader 200 will be described below. 



The printer 1 develops into visual images images read by the reader 2 or images 
sent from any of various external devices (not shown), such as a computer terminal or 
facsimile device, and prints them onto a recording medium such as transfer paper. The 
printer 1 includes a large-capacity print buffer memory (hereinafter 'PBM') 15, which stores 
images input from the ADF 200 or images sent from an external input device, and performs 
sorting to rearrange the page order, for example. The specific operations of the printer 1 
will be described below. 

The OCU 3 comprises a display and an operation keyboard (or a touch-panel 
display), and is used for inputting various parameters set by the user, including the number 
of pages, the number of copies and image editing and processing parameters, and displays 
information indicating the selected mode and the operating status of the apparatus. The 
finisher 4 is a device that performs to the output paper comprising the recording medium on 
which recording has been made by the printer 1 various types of post-processing operations 
such as sorting, stapling and binding. 

The basic operations of the image processing apparatus having the construction 
shown in Fig. 1 will now be explained. When the user places an original document having a 
plurality of pages on the ADF 200 of the reader 2, specifies a mode, and instructs that 
copying be commenced via the OCU 3, the ADF 200 feeds the original document page by 
page to the scanner 250, which reads it. In the scanner 250, reflected light 110 from the 
original document page undergoes photoelectric conversion by a CCD line sensor 111 (see 
Fig. 2) and is read as electric signals. The read image signals undergo various types of 
processing by an image processor 1 1 described below, whereupon they are compressed and 
forwarded to the PBM 15 of the printer 1. In the printer 1, the images are sequentially 
retrieved from the PBM 15 in accordance with the user settings entered via the OCU 3 
described above, and each image thus retrieved is converted into light signals to be used for 
exposure of the photoreceptor. 

An image is then recorded on a recording medium through the regular 
electrophotographic processes of charging, exposure, latent image creation, development, 
transfer, separation and fusing. 



The basic operations of the image processing apparatus shown in Fig. 1 is as 
explained above. 

The basic operations of the ADF 200 will now be explained with reference to Fig. 2. 
Fig. 2 is a vertical cross-sectional view showing the constructions of the ADF 200 and the 
scanner 250 referred to above. In this drawing, 201 is an original document tray on which 
an original document is placed, 202 is a mirror that leads the reflected light from the 
original document page to the CCD 111, 203 is a reading position for the page-through 
reading mode, 204 is a document reading position for the book mode, 205 is a paper supply 
unit, 206 is a conveyance path to the page-through reading position 203, 207 is a 
conveyance path used to eject the one-sided original document page read at the page- 
through reading position 203, 208 is a conveyance path used to convey the back side of the 
original document page read at the page-through reading position 203 back to the page- 
through reading position 203, and 209 is a conveyance path used to eject the original 
document page after the back side thereof is read at the page-through reading position 203. 

Here, page-through document reading refers to a method of scanning wherein the 
mirror 202 is fixed at the page-through reading position 203 while the original document 
page fed from the original document tray 201 is scanned by moving it over the page- 
through reading position 203. The original document page is conveyed in the direction of 
the arrows on the conveyance path. When the back side of the original document page is 
read here, the image is read as a mirror image of the image read from the top side. The 
processing performed to correct the mirror image to a normal image is described in the 
section below discussing the image processor 11. In the drawing, solid arrows indicate the 
direction of page-through conveyance for one-sided original document pages, whUe dotted- 
line arrows indicate the direction of page-through conveyance for two-sided original 
document pages. 

As opposed to this page-through document reading, book mode scanning refers to a 
method of scanning wherein the original document page placed on the book mode scan 
reading position 204 is not moved while being scanned by moving the optical devices 
including the mirror 202 and lamp 213. 



Either way, the original document is scanned and read by having the reader move 
relative to the original document. 

. The reflected light obtained from exposure of the original document passes the lens 
210 and is projected onto the CCD line sensor (hereinafter 'CCD*) 111, v^^here it undergoes 
photoelectric conversion. In this construction shown in Fig. 2, the conveyance path 206 is 
set to have a length sufficient to hold two sheets of portrait-mode A4-size paper. The 
conveyance path 208 also is set to have a length sufficient to hold two sheets of portrait- 
mode A4-size paper, where it is conveyed along the shorter length of the paper. Both 
conveyance paths 206, 208 are set to have a length sufficient to hold one sheet of 
landscape-mode A3-size paper when the paper is conveyed along the longer length thereof. 

The original document placed on the paper supply tray 201 undergoes face-up, top 
page processing, in which the cover page of the original document is placed facing up and 
on top. During one-sided page-through reading, the pages of the original document are 
sequentially read along the solid line arrows in the drawing, but during two-sided page- 
through reading, a different paper feed sequence is used for half-size original documents 
(A4 portrait, B5 portrait, A5 portrait). In the case of a half-size original document, two 
pages are fed together, and after these two pages are read at the page-through reading 
position 203, they are subjected to back-side reading via the conveyance path 208. In this 
sequence, at the same time as the completion of the reading of the back side of the second 
page, reading of the top sides of the next set of two pages begins. In other words, reading 
continues in the sequence of the top side of the first page, the top side of the second page, 
the back side of the first page, the back side of the second page, the top side of the third 
page, the top side of the fourth page, the back side of the third and so forth. 

This two-sided document reading process is as shown in Fig. 3. In this drawing, 1 A, 
2A are the images of the top sides of the first and second pages, IB, 2B are the images of 
the back sides of the first and second pages, 3A, 4A are the images of the top sides of the 
third and fourth pages, and 3B, 4B are the images of the back sides of the third and fourth 
pages, respectively. 



The ADF 200 shown in Fig. 2 is a non-circulation document feeder in which the 
original document placed on the original document tray 201 does not return thereto, but 
returns to a return tray 231. In addition, the paper supply unit 205 and conveyance paths 
206, 207, 208, 209 are constructed such that they can be independenfly driven, and 
therefore they can be individually driven and stopped and their speeds can be separately 
controlled. The control regarding document conveyance in the ADF 200 is performed by a 
controller 123 (see Fig. 4), which controls the ADF 200 based on the state of the PBM 
(print buffer memory) 15 described below as well as on instructions input from the OCU 3. 

In Fig. 2, 21 1 is a standby position in the conveyance path 206, and 212 is a standby 
position in the conveyance path 208. This is a position at which the original document page 
is stopped and held in the conveyance path in accordance with the state of the PBM 15. 
Position control is carried out based on the conveyance speed and the time at which [the 
original document page] passed a paper detection sensor. 

The image processor 1 1 that performs image processing of the read image data will 
now be explained in detail with reference to Fig. 4. Fig. 4 is a block diagram showing the 
construction of the image processor 11. With reference to this drawing, RGB (read, green, 
blue) electric signals are generated by the CCD 111, which receives the reflected light 110 
from the original document page that has reached the reading position, and performs 
photoelectric conversion. The image signals created here are converted into digital image 
signals by an A/D (analog/digital) conversion circuit 112 after being amplified. The 
digitalized RGB signals are subjected to black correction, white correction (shading 
correction) and color correction (masking) by a shading/color space conversion circuit 113 
such that they are normalized and standardized. The standardized RGB signals are 
subjected to brightness/density conversion and black/red separation processing by a bicolor 
separation circuit 114, whereby black image data signals 115 and red image data signals 
116 are generated . 

Separate circuits are used for subsequent processing of the black image data signals 
and the red image data signals, which is performed in parallel. Selector circuits 165, 166 
select either the image data 1 15, 1 16 input from the CCD 1 1 1 or the image data 167, 168 



externally input from a PC or the like. This selection is made based on settings made via the 
OCU 3. 

The filter circuits 1 17, 118 performs filtering in order to recover the MTF decrease 
during image reading and to weaken the moire pattern that occurs during halftone 
- document reading. The page memories 119, 120 have a capacity sufficient to store image 
data corresponding to one A3-size page. With images read by the two-way document feeder, 
the image read in the reverse direction is read as a mirror image as opposed to the image 
read in the forward direction. The page memories 119, 120 perform the control for normal 
image conversion by further performing mirror-image processing to the image read as a 
mirror image. In addition, the processing to realize a cut-and-paste function by which a 
specific area in the original document image 610 as shown in Fig. 5(a) is moved to another 
location to obtain an image 61 1 as shown in Fig. 5(b), as well as a reduction layout function 
by which the input original document images for multiple pages are reduced by 50% by the 
next-tier reduction/resolution conversion circuits 125, 126 to obtain the image 611 shown 
in Fig. 6(b) in which the four original document images 610 shown in Fig. 6(a) are formed 
on a single sheet, for example, are performed by the page memories 1 19, 120 based on 
memory control signals 124 sent from the controller 123. 

The reduction/resolution conversion circuits 125, 126 perform regular image size 
conversion as well as the above reduction layout processing. The image decoration circuits 
127, 128 realize the functions to obtain a negative/positive reverse image 621, shaded 
image 622 and shadowed image 623 as shown in Fig. 7(b) based on area designation 
regarding the original image 620. 

The density conversion circuits 129, 130 perform ganraia conversion to correct the 
linearity characteristics of the printer 1 and the processing to reflect in the image data the 
density adjustment level input by the user via the OCU 3. The image data up to this point in 
time comprises eight-bit 256-tone signals, and the tone conversion (error diffusion) circuits 
131, 132 convert them to four-bit 16-tone image signals that can be expressed by the printer 
1 . Errors due to tone conversion are diffused in order to cancel out, when viewed within a 
certain area, the density unevenness that occurs during this tone conversion. 



These are the image signal processing operations performed by the image processor 

11. , 

The PBM (print buffer memory) 15 that stores images for a large number of pages 

to be printed will now be explained with reference to Fig. 8. Fig. 8 is a block diagram 
showing the construction of the PBM 15. With reference to this diagram, the black image 
data signals 133 and red image data signals 134 input from the image processor 1 1 to the 
PBM 15 are encoded via compression by the compression circuits 150, 153, respectively, 
using a variable length reversible compression method. Using a variable length reversible 
compression method, the amount of compressed data varies depending on the input image, 
but the input image can be fully restored after expansion, as opposed to fixed length non- 
reversible methods such as JPEG. MH, Q-CODER, Lempel Ziv, etc. are available as 
variable length reversible conversion methods, and any of them can be used. 

The DRAMs 151, 154 are memories of the PBM 15 and each comprise a 
semiconductor memory or a hard disk and a control unit that performs addressing for the 
memory. When pages are rearranged in the brochure mode (page 1 and page N are recorded 
on the top side of a sheet and page 2 and page N-1 are recorded on the back side, and the 
other pages are also recording in the same way) referred to above or the like, such 
rearrangement is realized by controlling the addressing within the DRAMs 151, 154. The 
image to print out is retrieved from the DRAMs 151, 154 and is restored to the original data 
by the expansion circuits 152, 156. When the image data is retrieved at this time point, the 
black image data signals 135 and the red image data signals 136 are retrieved independent 
of each other based on timings necessary for black image formation and for read image 
formation, respectively. These DRAMs 151, 154 store image data regarding all jobs in 
principle. The remaining amount detection circuits 157, 158 detects the amount of area 
available for data storage in the DRAMs 151, 154, respectively, and output the detection 
results as a black memory remaining amount detection signal 198 and a red memory 
remaining amount detection signal 199. 

The operations performed thereby will be explained with reference to Fig. 9. Fig. 9 
shows conceptual drawings of the PBM 15. In Fig. 9(a), 5002 is a copy job currently being 



printed (a job to perform recording in accordance with images read by the CCD 111), and 
comprises a job to make 100 copies of a 150-page original document. Pages 1-150 are 
sequentially retrieved for each copy and finishing is performed thereafter. 5003 is a 
subsequent print job that is standing by. It comprises a print job (a job to perform recording 
in accordance with images input from a PC or the like) requested by an external device 
such as a PC, and involves finishing 60 sets of a 50-page document. 5004 is a copy job to 
make 50 copies of a 200-page original document, and reading of the images for the 200 
pages is currently underway. In this example, the PBM 15 becomes fiill before the 
completion of storage of the 200 pages of image data, and the reading operation is 
temporarily stopped. The job 5002 continues, and when the last copy, i.e., the 100^^ copy 
page of pages 1-150 has been printed, the images that have been output no longer need to 
be stored, allowing them to be sequentially replaced by the images for the job 5004 that is 
standing by. When the job 5002 is completed, printing for the job 5003, which was also on 
standby for its turn, begins. 

In Fig. 9(b), 5005 indicates freed-up space in the PBM 15, into which other jobs can 
be input (stored) to the extent of the memory capacity. 

The method of determination when the PBM 15 becomes full will be explained 
below with reference to Fig. 10. 

Fig. 10 shows an example of the screen that is displayed when the user selects an 
option in advance when the storage capacity of the PBM 15 has become depleted during 
image reading such that no more data writing is possible. In Fig. 10, 3401 is a screen and 
three options are available thereon. The first option is a mode 3401 in which all pages of 
the original document are fed out and the job is ended if the PBM 15 becomes full during 
image reading. In this case, the user is required to have the original document read again at 
a different time if necessary. The second option is a mode 341 1 in which the apparatus 
stands by until memory is freed up. This is a mode in which the apparatus stands by with 
the original document in place and the original document pages in the path of the RDF 200 
remain in place until space in the PBM 15 becomes available and image storage becomes 
possible. The third option is a mode 3412 in which when the full set of data cannot be 



stored due to a shortage of remaining memory in the PBM 15, the image data is reduced, 
and the full set of data for the original document is stored once more. According to this 
method, while image quality may deteriorate due to the reduction of the image data, 
because the reading operation can be completed, the user can remove the original document 
from the apparatus. 

The sequence of operations of the actual reading process will be explained in detail 
using Fig. 1 1 representing a situation when the mode 3412, i.e., 'reduce image data and 
store in memory*, is selected. 

Fig. 1 1 shows time charts showing the timing of image data retrieval from the PBM 
15 and the timing of image data transfer to the PBM 15. Fig. 1 1 shows the states of the 
copy jobs 5005, 5004 shown in Fig. 9(a) for which reading of the original document images 
is underway. Fig. 11(a) shows the timing of the reading of the original document images. 
An image is read at the time indicated as the 'H' level and the image data is written to the 
page memories 1 19, 120 of the image processor 11. Fig. 1 1(b) shows the timing of the 
retrieval of image data from the page memories 1 19, 120 for transfer to the PBM 15. 

With reference to Fig. 1 1(b), the image for page N+ 1 is transferred to the PBM 15 
at the time 5210, and the image for page N is read at the slighdy later time 521 1. If the 
PBM 15 becomes frill at the time 5214 while page N image is being transferred at the time 
5216 of Fig. 1 1(b), the transfer of image data to the PBM 15 stops immediately. Image 
reading is continued until the images for all pages of the original document placed on the 
RDF 200 are read. While this reading is continued, the amount of image data to be stored in 
the PBM 15 is calculated for each page by the compression ratio estimation/image 
characteristics determination circuit 160 shown in Fig. 4, and the total sum [of the data for 
all pages] is calculated by the controller 123. The controller 123 determines, based on the 
image data total amount that is compressed by the initial compression ratio sought by the 
controller 123 [TN: This does not make sense here] and the remaining capacity of the PBM 
15 prior to the storage of these original document images, the amount by which the data 
amount for this original document should be reduced to enable it to be stored in the PBM 
15. 



Image data conversion is performed in accordance with the preset priority sequence 
for the reduction means. The priority sequence applied by the conversion means to reduce 
image data is shown below. 

(1) Image background skipping method using density conversion tables 129, 130 

(2) Tone reduction method by tone conversion circuits 131, 132 

(3) Resolution reduction method by reduction/resolution conversion circuits 125, 

126 

This priority sequence for the conversion means shown above is preset in ascending 
order of the amount of image quality deterioration. However, because the degree of image 
deterioration varies depending on the type of image read, the priority sequence can be 
changed via the OCU 3. The OCU 3 [screen displays] used for this purpose are shown in 
Figs. 10, 12 and 13. 

If the mode 3412, i.e., 'reduce image data and store it in memory', is selected on the 
OCU 3 [screen] shown in Fig. 10, the screen 3501 shown in Fig. 12 appears. Using this 
screen 3501, the priority sequence regarding the methods used to reduce image data when 
original document images cannot be fully stored in the PBM 15 is determined. 3502 in Fig. 
12 is a display frame showing the priority sequence. If a different priority sequence is to be 
selected, the NEXT key 3503 is pressed to make such selection. Combinations available for 
such selection are shown in Fig. 13. In Fig. 13, 35 1 1-3516 represent selectable 
combinations. Each time the NEXT key 3503 is pressed, the combinations 351 1-3516 are 
cyclically displayed in the display frame 3502 for selection. 

The image data reduction methods will be explained with reference to Fig. 14. 

(1) Image background skipping method executed by density conversion circuits 129, 
130 (see Fig. 4) 

Fig. 14 shows tables for the density conversion circuits 129, 130. [The table shown 
in] Fig. 4(a) outputs output data to input data in an essentially linear fashion, and this table 
is used as a standard. The compression method used by the PBM 15 is a variable length 
reversible compression method, and the compression ratio decreases as the amount of 
change in the data amount increases. The most conunon type of original document image is 



that of a text document comprising letters/characters or simple binary images. Such an 
image is characterized in that in general the white area thereof comprises a very high 
percentage of the image, and by using a table that outputs zero for small-value input data, 
as shown in Fig. 14(b), the amount of data change in the white area in the original 
document image can be substantially reduced. Similarly, this effect is even more enhanced 
in [the table shown in] Fig. 14(c). 

As a result, the compression ratio used in the compression method carried out by the 
compression circuits 150, 153 (see Fig. 5) of the PBM 15 increases in the order of Figs. 
14(a), (b) and (c). There are ten different tables between Fig. 14(a) and Fig. 14(c), such that 
an [appropriate] table is selected based on the image data amount reduction ratio sought by 
the controller 123 from the image data total amount and the remaining capacity of the PBM 
15. [The tables] approach a binary image as one gets closer to the table shown in Fig. 14(c), 
arid if it is a letter/character image, only minimal image deterioration is observed. 

However, an original document image that includes a number of halftone images 
experiences marked quality deterioration even though the difference in the reduction ratio is 
not as high as it is for a letter/character image even when a table closer to that shown in Fig. 
14(c) is used. Therefore, in the case of an original document image that includes a number 
of halftone images, the priority position for the skipping method is lowered in advance 
prior to execution [of data amount reduction] . 

(2) Tone reduction method executed by tone conversion circuits 131, 132 

According to the standard settings, the tone conversion circuits 131, 132 use error 
diffusion and convert the number of tones from 256 tones of eight-bit data to 16 tones of 
four-bit data. A tone reduction method is a method to convert the post-conversion data to 
four tones of two-bit data or two tones of one-bit data, depending on the image data 
reduction ratio, to reduce the image data amount. Similar to the background skipping 
method described above, the selection of whether the number of tones will follow the two- 
bit option or the one-bit option is based on the image data reduction ratio sought by the 
controller 123 described above. Here, based on the number-of-bits information in the 
header section added to the image data as control data, the compression circuits 150, 153 of 



the PBM 15 perform control such that bit plane compression is performed for only two 
pages, and another two pages, which are ordinarily compressed, are not stored in the 
DRAMs 151, 154. The post-expansion image data obtained by the expansion circuits 152, 
156 is then re-converted to four-bit image data by subjecting it to reverse tone conversion 
via reverse tone conversion circuits 1501, 1503. 

(3) Resolution reduction method by reduction/resolution conversion circuits 125, 

126 

According to the standard settings, an image is transferred while maintaining the 
CCD Ill's native dpi of 600, but depending on the required image data amount reduction 
ratio, resolution conversion (reduction using linear interpolation) is performed. 25% is set 
as the maximum reduction ratio (limiter) as the maximum value using which the resulting 
deterioration in image quality can be tolerated. This limiter value is variable and can be 
freely set by the user. 

Here, in accordance with the image size information in the header section added to 
the image data as control data, address control is performed by which the DRAMs 151, 154 
of the PBM 15 are accessed only for that image size. The original image size is restored 
through linear interpolation (expansion) performed by the resolution conversion circuits 
1502, 1504 following expansion performed by the expansion circuits 152, 156. 

Fig. 15 is a flow chart showing the sequence of control operations for these 
processes. The image transfer control sequence by which images are read and stored in the 
PBM 15 is controlled as shown below. First, the remaining memory capacity is checked in 
step S1501 in order to prepare for storage in the PBM 15. If there still is remaining memory 
capacity, that means the memory is not full. Therefore, reading of the original document is 
continued in step S1502 and image transfer to the BPM 15 is also continued. On the other 
hand, if the memory has become full, because the PBM 15 can no longer accept image data, 
image transfer is inunediately stopped in step SI 503. It is then checked in step SI 504 
whether or not an original document for which reading is underway exists. 

Because page N-1 is being read at that time in Fig. 11, the result of the 
determination carried out in step SI 504 is affirmative (Yes) and the total amount of image 



data is estimated by the compression ratio estimation/image characteristics determination 
circuit 160 in step S1505 while no image data is transferred to the PBM 15. Meanwhile, all 
remaining pages of the original document are read and the total image data amount after 
compression is calculated by the controller 123. Here, after reading is competed up to page 
100 at the time 5216 in Fig. 1 1, an image data conversion method is chosen at the time 
5307 in accordance with the preset priority sequence. For example, if it is determined that 
the image data is to be reduced to one third of the original amount based on the total data 
amount after standard compression calculated at the time 5306 and the remaining memory 
amount prior to the reading of the original document placed on the RDF 200, which is 
managed by the controller 123, a table that will reduce the data amount to one third or 
smaller is sought with reference to a pre-installed table (not shown) showing the data 
reduction effects achievable by various methods, and the background skipping look-up 
tables in the density conversion circuits 129, 130 are replaced by the table in Fig. 14(b). 
Step SI 504 is returned to after the calculation in step SI 505. 

On the other hand, where reading of all pages is completed in step S1504, the data 
conversion method is chosen in step SI 506, original document images are re-read from 
page 1 in step S1507, and image transfer to the PBM 15 is resumed. Thereafter, [step 
S1501] is retumed to and the regular image transfer sequence is carried out. 

In many cases, all original document images can be stored in the PBM 15 by 
carrying out this re-transfer control once. However, in fhe case of special images, the 
estimated value obtained by the compression ratio estimation/image characteristics 
determination circuit 160 may be substantially different from the actual value, or the values 
of the data reduction effect table that shows the various data reduction methods and data 
reduction ratios therefore may be different from actual values. In such a case, the same 
processing steps are performed, but when an image data conversion method is chosen in 
step S1506, such choice is made while taking into consideration the conversion method 
previously used, and the original document is re-read. In addition, where the remaining 
memory amount is too small or the original document is too large, i.e., where the image 
data cannot be stored even after using the image data reduction method that will reduce the 



data to the smallest possible amount, a message stating that the original document images 
could not be read due to insufficient storage capacity of the PBM 15 is displayed. The 
screen display that appears at this time is shown in Fig. 16, 

In this case, as described above, image reading is on hold, and reading also has to 
wait until the PBM 15 longer is no full. In Fig. 16, 30601 comprises information indicating 
such a state, 30604 comprises information indicating the wait time, 30602 is a button by 
which the user may cancel the job, and 30603 is a button by which the user may instruct 
that the job should wait until reading is resumed while the PBM 15 is full. 

Fig. 17 is a conceptual drawing of the OCU 3. In this drawing, 30101 is a CRT 
screen. Instructions by the user are input via touch input. The CRT screen 30101 may be an 
LCD or FLC screen. In addition to the touch input method, input may be made using a 
pointing device such as a mouse or an input pen. 30102 is a keypad, 30103 is a numeric 
keypad, 30104 is a CLEAR key, 30105 is an ENTER key, 30106 is a STOP key, 30107 is a 
RESET key, and 30108 is a START key. 

The above discussion describes the basic device construction of the OCU 3. The 
display, selection menu and settings state are shown in Fig. 18. In this drawing, 30201 is a 
standard menu screen displayed on the CRT screen 30101 in Fig. 17. 30202 is a button by 
which to designate a book mode (in which an original document is placed on the platen and 
is scanned and read via movement of the optical system), 30203 is a button by which to 
designate a page-through one-sided copy mode, 30204 is a button by which to designate a 
page-through two-sided copy mode, 30205 is a button by which to designate the number of 
copies, 30206 is a button by which to designate the copying magnification, 30207 is a 
button by which to select and designate a function device or devices (paper supply cassettes, 
stapler, saddle stitcher, glue binder, mailbox sorter, etc.) to accompany the copying 
machine main unit, and 30208 is a button by which to select and designate copy details 
when perfonning more detailed setting in the copy mode. 

Fig. 19 shows the screen display when 'select devices' is designated using the button 
30207 in Fig. 18. In this drawing, 30301 is a screen in which the copying machine main 
unit as well as all accessories thereto are displayed such that the user can select desired 



functions. In Fig. 19, 30112, 30113, 301 14, 301 15 are first through fourth paper supply 
cassettes. The first through fourth paper supply cassettes 301 12-301 15 have transfer paper 
placed by the user. 30302 is a proof tray for trial printing using actual transfer paper that 
enables the user to view the finish of the copy image, 30303 is a stapler, 30304 is a stacker 
in which stapled output paper is housed, 30305 is a saddle stitcher, 30306 is a stacker that 
houses saddle-stitched output paper, 30314 is a glue binder, 30307 and 30308 are stacker 
shelves that house glue-bound booklets bound by the glue binder 30314, 30309 is a 
mailbox sorter, 30310 is an output sorting bin that receives sorted output fi-om the mailbox 
sorter, and 3031 1 is a button by which to return to the screen 30201. 30316 is a display that 
shows in real time the flow of output paper to each function device. 

Fig. 20 is a drawing showing the screen display that appears when copy mode 
detailed setting is selected and designated on the menu screen 30208 in Fig. 18. In this 
screen, image processing-related copy functions, such as the number of tones, the 
resolution, continuous cop)dng and twin color, may be designated. 

(Second Embodiment) A second embodiment of the present invention will now be 
described with reference to Fig. 21. Because the basic construction of the image processing 
apparatus pertaining to this embodiment is identical to that shown in Figs. 1-5 with regard 
to the first embodiment described above, these drawings are used herein as well. 

The method of control performed when the remaining memory in the PBM 15 
becomes short during reading of an original document by the image processing apparatus 
and consequently the image data can no longer be stored will be explained with reference to 
Fig. 21. Fig. 21 comprises tiniing charts that show the timing for image retrieval from the 
PBM 15, the timing for image transfer to the PBM 15 and the timing for image transfer 
from the PBM 15. Fig. 21(a) shows the timing for image retrieval fi*om the PBM 15, Fig. 
21(b) shows the timing for image transfer to the PBM 15 and Fig. 21(c) shows the timing 
for image transfer fi*om the PBM 15. 

A cycle in which the image of page N of the original document is read at the time 
531 1 in Fig. 21(a) and is transferred to the PBM 15 at the time 5312 in Fig. 21(b) is 
repeated. Where the memory capacity of the PBM 15 becomes full at the time 5314, image 



transfer is immediately stopped. In order to store all images in the PBM 15 via conversion 
of the image data amount, a data reduction method is chosen based on the following 
conditions. 

(1) The data reduction ratio necessary to store all page images in the PBM 15 with 
the remaining memory capacity prior to the storage of the page N image 
(2) The data reduction ratio necessary to store all original document images in the PBM 15 
with the remaining memory capacity prior to the storage of all original document images in 
the PBM 15 

Image data reduction ratios that meet [each of] these two conditions are estimated. 

First, with regard to condition (1), because [subject missing] travels through the 
compression ratio estimation/image characteristics determination circuit 160, the image 
amount is estimated and the image data reduction ratio can be sought. With regard to 
condition (2), the thickness of the original document is measured by an original document 
pressure sensor 260 (see Fig. 2) disposed on the original document tray of the RDF 200. 
The number of pages in the original document is estimated based on the measured thickness. 
The reduction ratio is then sought using the following equation. 

Reduction ratio = N/number of original document pages 

Of these reduction ratios sought based on conditions (1) and (2), the larger reduction 
ratio is used as the reduction ratio for all images. In addition, an image data reduction 
method is chosen based on the image characteristics obtained from the images for pages 
100 to N by the compression ratio estimation/image characteristics determination circuit 
160 that seeks image data characteristics. The available image data compression methods 
are shown below. The parentheses indicate the type of image data for which the respective 
methods are appropriate. 

Method 1: Image background skipping method executed by density conversion 
circuits 129, 130 (letter/character images) 

Method 2: Tone reduction method executed by tone conversion circuits 131, 132 
(letter/character and halftone mixed images) 



Method 3: Resolution reduction method executed by reduction/resolution 
conversion circuits 125, 126 (halftone images) 

The compression ratio estimation/image characteristics determination circuit 160 
uses calculation to seek two values, i.e., the image data frequency component and the white 
image ratio indicating [the ratio] of the white image area to the total image area, which is 
indicated as data smaller than a certain threshold, with regard to all images to be processed. 
The following principles exist between these values and the image data. 

Principle 1: The frequency component is high and the white image ratio is 80% or 
more — letter/character image 

Principle 2: The frequency component is low, and the white image ratio is 80% or 
more — letter/character image 

Principle 3: The frequency component is high, and the white image ratio is less than 
80% — letter/character and halftone mixed image 

Principle 4: The frequency component is low, and the white image ratio is less than 
80% — halftone image 

Based on the image characteristics determined in accordance with the conditions 
described above, the image data reduction methods are prioritized such that the most 
appropriate method appears at the top. The priority sequence of reduction methods for each 
principle is shown below. 

Principle 1 — Method 1, method 2, method 3 
Principle 2 — Method 1, method 3, method 2 
Principle 3 — Method 2, method 1, method 3 
Principle 4 — Method 3, method 2, method 1 

The image data is reduced using a method selected in accordance with these priority 
sequences. For example, where the image is an image that has the characteristics of 
principle 4 and must be reduced down to 20% and resolution conversion must not be 
performed, the image is reduced to 25%, which is the largest reduction ratio allowed for 
resolution conversion, and, in order to meet the reduction ratio of 20%, tone conversion is 



carried out such that the image is converted into a two-bit, four-tone image. This processing 
is carried out using the same method for all images. 

In the case of Fig. 21, transfer of the image for page N remaining in the page 
memories 1 19, 120 is resumed at the time 5320 in Fig. 21(b) using the reduction ratio 
sought. Next, after the images for page 100 to page N+1 are sequentially retrieved from the 
PBM 15 and subjected to data expansion by the expansion circuits 152, 156, external black 
image data 167 and external red image data 168 shown in Fig. 3 are input once more. The 
data is stored in the PBM 15 using the same data reduction ratio used for page N (the times 
5321-5326). Following the commencement of transfer of the image for page N+1 to the 
PBM 15 at the time 5326 in Fig. 21(b), image reading by the RDF 200 is resumed to read 
the images of page N-1 to page 1, and the read images are transferred to the PBM 15 in a 
parallel fashion, whereupon the process ends. 

[Effect of the Invention] 

As described above, according to the image storage device of the present invention, 
when image data cannot be completely stored in image storage means that is capable of 
storing a plurality of sets of image data, control is performed such that the amount of data 
representing all images [of the original document] being read can be stored in the image 
storage means. As a result, the user need not wait until space is freed up based on an event 
in the memory of the image storage means, and the situation does not occur that the original 
document that the user has brought to the apparatus cannot be stored, thereby increasing the 
ease of use for the user. 

[Brief Description of the Drawings] 

[Figure 1] A side view showing the basic construction of an image processing 
apparatus including the image storage device pertaining to a first embodiment of the 
present invention. 

[Figure 2] A vertical cross-sectional view showing the construction of the 
automatic document feeder included in the image processing apparatus. 



, [Figure 3] Explanatory drawings regarding the document feeding process of the 
automatic document feeder. 

[Figure 4] A block diagram showing the internal construction of the image 
processing apparatus shown in Fig. 1. 

[Figure 5] Drawings showing one example of image processing performed by the 
image processing apparatus shown in Fig. 1. 

[Figure 6] Drawings showing one example of image processing performed by the 
image processing apparatus shown in Fig. 1. 

[Figure 7] Drawings showing an example of image processing performed by the 
image processing apparatus shown in Fig. 1 that is different from the processing shown in 
Figs. 5 and 6. 

[Figure 8] A block diagram showing the construction of the printer buffer memory 
(PBM) of the image processing apparatus shown in Fig. 1. 

[Figure 9] Conceptual drawings of the printer buffer memory. 

[Figure 10] An drawing showing an example of the screen display in the operation 
unit of the image processing apparatus shown in Fig. 1. 

[Figure 1 1] Time charts showing the image input/output timing with regard to the 
page memories of the image processing apparatus shown in Fig. 1. 

[Figure 12] An drawing showing an example of the screen display in the operation 
unit of the image processing apparatus shown in Fig. 1 . 

[Figure 13] An drawing showing an example of the screen display in the operation 
unit of the image processing apparatus shown in Fig. 1. 

[Figure 14] Drawings showing density conversion circuit tables used in the image 
processing apparatus shown in Fig. 1. 

[Figure 15] A flow chart showing the sequence of operations of the image transfer 
process performed by the image processing apparatus shown in Fig. 1. 

[Figure 16] An drawing showing an example of the screen display in the operation 
unit of the image processing apparatus shown in Fig. 1. 



[Figure 17] An drawing showing an example of the screen display in the operation 
unit of the image processing apparatus shown in Fig. 1. 

[Figure 18] An drawing showing an example of the screen display in the operation 
unit of the image processing apparatus shown in Fig. 1. 

[Figure 19] An drawing showing an example of the screen display in the operation 
unit of the image processing apparatus shown in Fig. 1. 

[Figure 20] An drawing showing an example of the screen display in the operation 
unit of the image processing apparatus shown in Fig. 1. 

[Figure 21] Timing charts showing the image input/output timing regarding the 
page memories of an image processing apparatus that incorporates the image storage device 
pertaining to a second embodiment of the present invention. 
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5) 200 i:, ip^B®^^3t^6<]^c^;^^^-5;=!.d^•t■:^-250 

[0 0 19] :7°y >^gpi(4i) — y-ifC2T-ig;^^if'3fcH 

;^SS:7'y > ^^^'s'7rp<^y (tJlT. PBMi-fEi^-r , 
155r«^T*3(3. ADF200;O^^A;tl$HfciiJ^-^tui5 

[0 0 2 0] 0CU3(4. x-f ;^7•^-1'^iU^S^^ffl=3s._:^f_ 
[00 2 1] 2>:t;i. lli<o^fife<7)®fe*a;a$gat-*3ft-5 

2(^ADF200j;ic^lSI!C(OJ!l«$r-1rs' LT. 0CU3T'^— 
KcD^^S.O^a^Bfi*&?rfife-r^i:. ADF200(4Isa^l 

^ ^— a5250T-(4^3t ^ tufciSffi*^ h (ORMit 1 lO^CCD 

^-f v-fevi^-111 (ii2#BBj r-^tm^^Lrm^ft^ 
m^wm^nx^mff^w^M^m^ntz'^. ismwm^fi 

ry V^gl51WBM15{c:S5it^tt-^o 7°y ^iS'gPlT-fiJi 
[0 0 2 2] -^ro^tt, ii^com^^K-T^Dir^W^ 

s^t. mm. mm. ^gixtF^«<^#xs^ 

[0 0 2 3] iJJl±/i5|ll(DBi^*n,s^g(;i:}o(t2.S*e<] 

[00 2 4] m2^m^^XAD?200(Dm:^mfiW}i^ 
{CoV^TIftP^-r^o 112(4. ±51iUfcADF200i:;=<.dr-r:f 

-n250(Dm^^7r^-rmmmmmxh^o iwihc^^jv^ 

•C. 201(411^1 S h^-, 202(4Jl^^g*^?3(7> 

RM7tll0^CCDlll-^*< . 203(4gE Lic^lS^K 

Sl^iEB. 204(4:/-;/ i^^- K:^=¥^V^Slfiirg. 205{4|& 

206i'xm.i^m^mmmmiLm203-ix<r>mm^. 20 
7(4 jsE L-m^wMn^itLm202x^^Wiotzt{mi^m t:m 

ttJ-rsaSilSS. 208(4}SSbgg;^M^^ll{4®203T-Sc;f*^^ 
o/tJ!f.^|(^*ffi€rs SO!gSLM^JlffiSuSifi:B203('as 
ill-rSfcfecoSSi^SS. 209(4i?.^ISESrgSbSt^iSfigS 
lfe{iCB203T-gc^Slofcm, #mi-5agii^T'fo5o 



.5 " • 

[0 0 2 5] r:iT\ i^Lm^^mm^m^ t{t. ^.v 

JSS L iu^^i^ :^ rS] ^ ^ L T V ^ 6 o 

[0 0 2 6] ^£7:>gKbSg^J^^Sc®:^^JC>t^LT. y^:y 

> >^2i3^co7t^^^§r^» $ ^ ^ =^ v-r^ 

[0 0 2 7] \^-ff\.\,wM\^^\^xm^^tmn^\^m 

[0 0 2 8] j[SIS87tt-ct5S#t7tHl/>^X210*iiig 
L7t^. CCD^-f ^-fevf— (tAT. CCDirfSjiEi-^) 111 

1^i^SS206fl^i||«9 (tK- Mx- O^-^tC, A4 
if>rXOjf^m>^^2ft55^A5g$T*^^^nTV^^. ^ 

fc. ^iii^208t>(^it(c. mm<r>m^^yD.<r>^^--''^^m. 

i^(9 hl^- O^^-g-t-. A4i^^X£DJ[g^;iS 

2^^c^A5S$T'«^^nTv^^o a5iiiss206. 20 

[0 0 2 9] |&j^hl/^201±(C®g$n^j:Sfifi. 

V^<;6^ f^BSfcbgc^CO^dfi. /^-y^f-^rXif^fil (A4 
B5ffi£. A5^) (^S^c^^^^i? i>-^>';=^^Si5o -^-^ 
'-:7-th.<XJ!^fi(i2fe<5o?^^L. U\-^m^mMWM{^L 

w^^zxm^Mhfifz.m.mm^nv.x^ m.^^n^m-^^ 

tfcgo^. 2tfcgco^. itScSoK. 2tt:@(^K. 3tSc@c7:» 

[0 0 3 0] rOi^/iPiSJ^m^^ffii'^Wlf^f^. EI3 

fc^i-ii'p-cfe^o [^lll^-:^^v^-r. ia. 2Aii-^n-^*tLi 

(^S. 2^ncoM^<DWMm^X-h'0 . 3A. 4Afl^tl-?tL3 

IS: @ COS. 4tt@<^S^?:>miliij^"Cfc*9. 3B. 4Bfi3tt:g 

[0 0 3 1 ] [l]2t:i:^-rADF200T*Jt. iS^g h U'-20lJitc: 
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(9 M-'-231±(CM^^M^^'i^fil*&iii?®T^fc5o ^ 
fc. Iil2tC4^Jt^^&^gP205. aSigSS206. 207. 208. 209 

m^tLmzmm^mfmi^^'^^X'^'o . m^\zMm.. 
w^my^'M.mm t^-^mx-^^, adf2oo i - :jo 1 1 5 

^^^^^^{i. OCU3;6^?.Ofgte&U^m3ili-r5PBM (:7^y >- 

— 123 (EI4#9SJ ;6^ADF200^KW-t-^:i t (-ioTff 

10 [0 0 3 2] [§]2^;l*5V^r. 211ii^i^^206F^(^t$^7K 
212fl^d^K208F^O#«/j<v^>^3 >'T'fc^o 

^^ih^it^t^o&fi-e. ^^^^irvi^iiig^r^i^jK 
[0 0 3 3] lli4Srfflv^T. gg^S^o/c®^x- 
Stt Tfe 1 1 0 ?rCCD 1 1 1 T'S3t L T Ttm^ ^i" 5 r i J: o 

20 T. RGB ») <?:»m^m^s:%^$-^^o 

(H]S&113r'liffi:E. affllE {iy=^-f'^ i^^miE) Rtf^ 

^tl^o ^mmit ^ tt7tRGB<t-^(±2fe55'g8lH]S&l 1 

4xmmxmm^^Rv^^^2^^mi^m^rf\^\ mm^ 
7=^- <t-^i 15 ^ - ^ m-^i 16 19 mi-o 
[0 0 3 4] mm^y'-^m^mt 

[0 0 3 5] ^(Dy ^ 118T*ti. 
IJV^SrtT^o 119. 120f^. ft^A3i^><X 

40 M:)J\^WM y 4 — ^— J: o Ttt^St e5*xfciij^{ijE:^ 

TSt^Si^nSo :^:LxmMh\.xm^'^hf\.fzMm^ 

W^^T5>^^^^s ^-v^y^yil9. 120T-fc5o ^fz.. Ill 
5 (a) ic^-Ti: 5^ce. mfSM^6iO(Oi|#^3iy r^m^o 

^B^t-^ttbTElS (b) IC^-r ct 5»^£ilj^611^#5Cut 

^lill^^^fc^t^^f&/S?^S^^lH]SSl25. 126T'50%EC 
ffi/hLT. me (a) {c^i-J: 5 ?:^4tfc(OJF.|i®^610^. 
50 ltfc£Offl^Ji(;i?l^;5EgLfcIl6(b)tC^1-J: 5 7:ftiJ^611?:t# 
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;^ ^ U $iJWt-^124(;i X o T-<- v^p< ^ V 119. 120±X* 

^Tt?^^5o ■ . . 

[0 0 3 6] mmxnmmm^^m25. nex-it. jia? 
®^i^>rx^^fe^^T9o. s»iifeiH]ssi27. i28-e(i. m 

^621. ^i&lt^3gLfcM^622. U^^fP-^t/^^COIt^tQi^ - 
^ LfcIij^623^?r#§<«|g?rm-r^o , 10 

[ 0 0 3 7 ] ^^^^088129. 130li. :/y>'^SClO 

tSc) IH1S&13U 132T*(i. '::^V >^mxm^X^ ^4}:l^^y 

[0 0 3 8] iU±;55iij^*0;^lF|511T*tT:b:^5liJ^m-§-^ 20 
[0 0 3 9] y'v:^h-r^tz^(0±m^—>^<r)m 

^^iati-rsPBM(:/y V h/<';/r7T7i^y) isicov^ 

Mi5(cA;t/$tb5MB«x-^ft-i-i33. ft^M^r'-^m 
^134fi. m^m^lSO. 153(DBl-^5pTiejEffi:fe-^(75EE 

^(Dv'—^m\^^(DA^mm{zx<:>xm^j:^^K wm^ 
mm\a'tAtim^t±<mch(oi:m,fcxt^^«^n so 

h^o '^^■M:'^i£J£B^^i^. MH. Q-CODER. Lempel Z 
[0 0 4 0] DRAM15K 154(1. PBM15<^^'0^ ^ y Si$ 

u i^i^^^n V ^ h ti -^u^^j^ txm^^ti^o 

5>^^fl. wODRAMlSl, 154F^(7:)T Kl-";/->>^^'^^ V 40 

1-5tiJ^flDRAM151. 154;^>^bSt^mL. WSSAftSEKiS 
2, 156T'Wr/7t:COllitex — ^tC^TC^tl^o w:iT-C7:)gg, 
^tbL^^ ^iV-^fl. |IB^X-^it-^135(iMllj^ff^ 

rODRAMlSl, 154fi:. S:2^&^(^^T(7)i^3 r^'^tClM 
/7DRAM151, 154(;0|Slf^tg^y T^7)401^^^^TV^. ^ 

<^1^^«£*^m7^ ^ y ^»<^*i3jt-^i98:s:i;^55^p^ ^ y ^ so 
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»m*a<t-^i99i: LTt±l;^-r'5o 

[0 0 4 1] ^(omi¥Wim^m9^m\^^xm.mi-^o m9 

ft. PBM15c?:>tK;g:Iil^^-ro 119 (a) JCioV^T. 5002fi 
aftv^y t''— -^3 >^ (CCDlll;^>si!^^ofciij 

mzftz^fzmm^ffoi^By') x\ iso^-i^comm'ti 

-:5ojii#tcgg;^aLfcm{-:7^y V hT'^ h L. ^(Dmy 
4 =^y^>>'^^W:^^^x\^^^o 5003a^{cn 0 B y 

^ LT#^LTV^^t(D-t^ PC^cD^?FP1^^;^^bS*$ 
tLfc:/y v-^v^h:^' (PC^;ii^^A;^L/tM^T^-^tcJS 
CfclB^Srff 5 v^3^) T% 50-<-v?60gi5^y^^^:yi^ 
^i^-t^i^B^X^^o Mt-. 5004ft200^— v^SO^i: 
V^^z^t:"— S/3:/-e. 200-<— i^^tDlj^Sc^J&t)^?? 
oTl^^i^'f'T'fc^o w\lT*fl200-^-v^5>Oli^7^— 
^^o|S«^7mrt-PBMl5;iS:7yw^^Slc/^i9. Su^fii^Sj 
mi-^S^t-^'^-r^r tfc/^^o v^3:/5002ft. ^(D 

mmmL.xn^tixmm-^coioonn :s:i-vi5o-<->^^ 

< i^^^m:^m< v , #^4^c^v^3 :/5004cc)®^WiS^g 
tlfe;tTVKo S/-^. v^3:/5OO2;0^)^TL/c^.^.T\ (1 
#^#oTv^/ci^3 :/5003(7:>>^y >- h^^^gij^^tv^o 

[0 0 4 2] 1EI9 (b) ^;l:^BV^T. 5005f:iPBM15CO35V 

A^ (leti) ^tT5>r ^/55-c#5o 

[0 0 4 3] ?£>:t::. PBM15:d5y^/^t^ffiJ;i7iofc^^(?5ffl 

m^m^mio^m\^^xum-r^. 

[00 4 4] mm^^ M^K^Si >9 4^tCPBM150|SlgS 
g^^i|$r^i-|lT'fo5o miOi^ljol^T. 3401f^®ffiT'fo 

m^ti^i.x-BmT-r^'^—h^xh^o i$:mmim^^x 

-K3411T*fe5o M^fitt^Sit9i^*(7)^^, RDF200C7) 

/^;^f^t::fc5M^Sti-^co^ ^coJF^T% PBMis^o^l:;^^^ 
V ^TH^:65fS1t t ^ i^t^ 5 * T*^^«i- 5 irffiT'fc 

5o 3ogfi. PBM15C0>^y?^»^J£Tn-fe::y h:5>A»9 
# W^T'-^^r^/hUTlir:/ h5}'<^ 

Ji?S5rAtuB:-r^- K34i2-efc5o z<D:^^x\tmj^T' 

[0 0 4 5] :Lz.t^hit. "iU^-r— ^^^/J^Lry ^ 
yi;iAn^" -t- K34i2;i^^tR^tifc4&^tcov>r. m 

[0 0 4 6] HlKt. PBM15;0^^(^ilfftr — ^S£^®^ "9 
^ ^-^':S.I^PBM15--(7:»tll^^— 5: ^-^^ 



'9 

(a) {C^'i-jWMmi^m^'SL^^(D^\c'-i:^By'5005. 5 

5o Illl(b)(l. v?^^]; 119, 120;^)^^®^-^ — ^ 
^gg^taU. PBM15tcH«X-^5^^^i^L-rv^^«^^ 

[0 0 4 7] |iIll(b)O^.'^.5210TiiN+l-<— v^c^Mte 

^^.^5211T*N-<-i^M^^fc^St5o N-<->?M^^BI 
1 1 (b) ^.^.52 1 2 T'teill L T V ^ ^ 4^ T\ PBM 1 5 ^,^.52 
UXy /U^m\Z^J:^tzt ^ . PBM15--(^jii^T'— ^ffii^ 
tiit'^fcf^ili-r^o ilj^ig^Sit)i!i{^(tRDF200lcir >;/ h 

yciiJ^;6-^PBMl5fc|5li$ix^®te7=^-^»4^s m4(DS. 

mmf'm/mm^m¥\'&m^ieo\zxmmc'f-i^&^ 
i23XJiKibtLmM^m<D&m^xn<>tLt t com 

bit(^PBM15F^ JCieitT t ^/ii^^^'V'hn-^ l23^mWx 
[0 0 4 81 ^45*^s6^i^TV^^Mftx-^5^»^^/J^^ 

(1) ig^^^7^->^/W29. I30(cj:^tij^ifemiiu:fer 

m 

(2) |5^M^^m[HlS&i3K i32tcJ:5Pg^^M^>{L;^& 

(3) ^^mm&^^mmus. i26{zx^mm&i&Tij 

(Dmm\^ ct o T®^t^)*^{t:A^^^S^jr ^ Id. 0CU3(c: 

mo. I2i2so^iiii3(c^-ro 

[0 0 4 9] miO(DOCm±X" H^X-^^^/J^UT^ 
^ytcAtt^" K34 124-^1^1-^ Ill2(c:^i-® 
S3501;65^n^o rOiij®350ncJ: <9PBM15tcM^®^ 
A t /jtpO^o fc i: # t^<DmUxmm'f- ^ ^m^^ U 

^i-^o S!l2(^3502(:±M5felll{4S:^i~^^1$^T% ftiicoffi 

^fejiiffi^iStf^l-^^-a^fi. NEXT:3e-3503^Jf -r t xm 

■So IE]13t;i:foV^T. 3511~3516(i]^S^T*^5*a^'g^:b-^ 
^^T*fe5o NEXT 3503 ^^fi-StC[113tC^-r*^35 
ll'-3516;i)^-f->r ^ y :yi?^tClg]12(7:>^^#3502(7:>a5^(d^ 
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[0 0 5 0] ^l^tc[i^^x-:5^^ffi''^1-^*•fef-•ov^•r 
mi4.^m^^xmm'r^o 

[0 0 5 1.1 (1) Jg«^^[HlKl29. 130 (114#BS.) 
lll4(iffiS^^[Hl8Sl29. nocOT^-yyu^r^i-mr-fo 

v^5o ?Bm5xnt>n^j^m^^it'^mMzf^i^^x^ 

v^i:r5{cfo(9. HlHco (b) (DltfcA;'3T'-^0/J>^ 
V ^ SB ^ ^ 0 X - ^ t - B ^ 1^ ;t T ffl ;^ 1- 6 i 3 X - :/ / 1- 

gi:®-r5r ^;6S"5jtg^7i^, f^«(c:[li4<7) (c) xi-t. 
^(0^^^^\z-mi!bX\^^^o 

[0 0 5 2] rtbtilJ: <9PBM15i?>JE^[HlKl50. 153 (E]5 
#fiS) T-tTi^ti.;5iE^*&t?:»JE^^ft. mi4(D (a) . 

20 (b) , (c) (DimxM^^n^ZtiCfj:^, ronuo 

(a) - (c) C0F«^(Cfil0®^O^/.C^7^-y/U2)5ffliC^ 
nT:j3(9. 5t^ai-<fc®^x-^^S»i:PBM15(0^^ 
V h n — ^123;65^^s6fc®^x — i5?*(^ffi/J^ 
'^tdS-:5#7"-:://u$rS©^i-5o Sluco (c) Ox-:/ 
Mz&< ^j:^\^t*2mmm\^&< ^£0. :SC^m^X:hth 

[0 0 5 3] lt^i^l. ^•r«ii^®^^^<^tpjsm«^ 

(t, I214(D (c) Ot^— >^/K;iia-:5;tr t>S:^B^f5if . 

xi±. j'i^mi^i^:^&(om^mfiL^T^fxmn-t^o 
[0 0 5 4] (2) pg^^^^iEiKis. n2\zx^mm^ 

mmm'^xit.. mmm^mmmisu i32Xit.mmij:m^ 

;Sv^-r8t'^/ h256PgI^7&^??4fc:':y M6PgIi t V^ 9 PS^^ 

/J^^^;:i^;;l::T. ^m^cox-^«^*2t^:y h4fgp. i 

40 h a-^123;5^*i6f::®^X-^»Offi/h^lcS-5^|5g 

5o zzxmikf-^cDum'r-i^ ti^xmu^thx^^^ 

^^>yV—m^^^^^y hm^mzJi<^X. PBM15(^ffi 
^[HlE^lSO. ISST'fih:^^:^ h •7'l/->SoEEffi?r2ffi5J^f£ 
tt£E*gL. ii#^t-tT9-<< t> 52B5>{C{^V>T(1. DRA 

M15U l54^clstiL/^v^M^fl^^T9. ^tlt. wssihiki 
52. i56xwmmm^ik(Dmmr'-^\zMi^x. mmmm. 
^^0^1501. isozx^mmmmm^m^n^^tx\ 

50 [0 0 5 5] (3) ^-fgft?^S3Em[E]Kl25. 126t;iJ:5 
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[0 0 5 61 ::rT*iij«T'-^(^a^x-^ <h i^xmu 
^thx V ^ 5 ^-SBi- 5 iij«f--r xif ^{ct^ o r , 10 

-^<0iB^i^-rX6D^$rPBM15ODRAM151, 154^r^ir;^ 

[0 0 5 71 misit. :ztib^noW}i'^mmmm^^'t 
mm\^x\^^<mmmmmmi^'-^>^\t.. &^T<onux 

502x}WMm^^^mi¥^mmi.. PBms^commmmi^ 

[0 0 5 81 miT^fi^ ^<Dt^n- l^—iy^m^i^^ 
^Xh^(DX\ X^:yrS1504T'OWJ^^fl#^ (Ye 

123;ii5fftlii-5o r rT*ElllO^.'^.5216T-100-<— >^ST* 

06xwaii.tzmm^<D}£mm(7:>mmmt. ^rv-hn-^ 

123^c:i:oTl=^$^nTV^5RDF200±^7)JHfi|ir 5/ b Srfg 

»S^^[e1S§129. 130c^±tefi^ffL/i-iy^r ';/'r-7' — 
:7^/v^illi4(0 (b) tc^Mi-5c mrfS;^-7^5/:/si505l;i:Jo 
tt5»tti^siL;;s^^To/-c^ti. mjiS;^xyysi504-^M 

[0 0 5 91 — stJlE;=^7^'>>^sl504{c:^ov^r^^u^ 

^^^:fe-&*^^L. 0;(7:);^'X';/ysi5O7-ei-^— v^;6^^ 
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[0060I ^<co:#^. rcol[H]£^SillSJ^aI^:lJ: p 

Lfj:7f}*^b^mm^<Dm'^xi'^. j^mmf^m/mi^^m 

506^:l^5l^r^lJ«7"-:^S^:&&^*^65:^'g'^c:, tuiD 
^fi, ?m\%<nmw^^xm^t'^M^W(\^f^t^-^f^^ h 

[ 0 0 6 1 1 r (om^i^^c^^ Lfc J:. 5 \zmmK^M *9 
-^ffiht*tffit-fci9. PBM15;65:7yW^- h*Xtj:<fj:^^ 

xm^^^^mnmz^n^o Eii6t;i^ov^T. 306oii± 
^^-rmm. 30602(i^cot*tffiT*^-if-/55^^bfiv^ 

3:/?:^[^-r5r i:SrJi^t-5/ci^Ofi^gP5^. 30603 

[0 0 6 21 miimcuscDWt^smx^^o \^m\^:^^^ 

30101f:iCRm®T*fo'9. 1^ y^^XtjX^—^-:^^ 
b<^fi^7)SA;^^tt^o CRT^i^S30101fiLCD^OTLCcOl'^ 

;^j-<>'^co/j<-f ^T^-^' ^-^/x^^-f >^ ^m^^xAti-r^m 

— , 30104(i>:^ y T=^ — . 30lOoit^:y^'-^—, 
30l06i-t:^ h^yy"^ — ^ 30107f^ y ir :y h:^— . 30108fi 

[0 0 6 31 u±t^ocu3CDm:^^fj:mmm}$.x\ 

Ej^C:^oV^T. 30201(:j:B]17CDCRTH®3010H^C7)^2p6tl^^ 
y^^-MffiT'fc^o 30202(:i7''>^^- K 

±\zmm^-^y h yt^i^mmy^^r^^i^^x^xwM 
^m^m^^-v) (om'^w^. 30203(iffiL^^ii^ 

55-. 30204{ii^^tc:§fE Lm^mwm^^ ^(Dm^=^ 

^- K^Ji«i-5/-ci6<^fg«§15^. 30205fi=it:''-a5^ 
4'fg^i-^/c*!)(?:)fg^lfB^. 30206fi1S^^^^fg^r 
5fci^<^fg^lfl5^. 30207fiS:^^7^f^{C>Wgi-t5^tg 

il^fg^i-57t46C05t^f[i^. 30208(1^ t°-^- KIC 

[0 0 6 41 ll!l9(:iill8(^fg^gF155^'30207Xx>-<-r 
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[119(C4BV^-C. 30112. 30113, 30114. 301 15{l^tL^*:h. 
mi~m4cO*&S£^-Cfc^o ^l-m4(^^^J£S30112'-301 

V^5o 30302fl^^^CO®^(7:^tt±;65 »9 ^^^<^e^*S 

tcKUJS'J'? LTi^^fci!!:?^^:/^!/— :7 h , 30303fl;^ 
x->^/^«tg. 30304(i;^^-7^/^*aS$tL:^ca;^l55: 10 

30305fii^ Kvi-;^x-<.^/^-^-. 303 
oetif- KVi-;^-7"^ 30305 ^9i^ hV^:^^-^ 

^$tt?ttH;^^^iR^-r5;^^^;';i7. 303i4(i:^yv-y^ 

. 30307. 30308fi<//l-— ^^>r Vi^;^— 30314tC J: 
t)*fLS^tt;^cK:^^<^^^ 30309f±> — /l-;^^':y 

^^y — ^— . 30310fi^— yi-7K:y ^;^ y — T^tt^J-tt 
-f 5 a ;^tt55' tt t:' V. 303 1 1 fiIil30201iUS--M 5 la *?FI5 

5^T^fo 5o ^ /c303i6fi«-^fgx^<-r ;^ \m^m^^ < 
5o 20 

[0 0 6 5] [a20(i. miserly ^^—®ffi30208T'=it*' 

[0 0 6 6] {m2(Dmm(omm) is^t-. ^mm<Dm2(D 
m^m.mvxwim't^o 

[0 0 6 7] m^mmmmtmmm^w ^ ^^tcpBMiso 30 

60 I1I21 (a)iiPBM15;6^^C0ilj^8gSJ*9 i^-r ^ >^i/S:. 
[121 (b)(iPBM15--(^®^teig^-f ^ V:?^^. 11121 (c) 

[0 0 6 8] 11121 (a) <D^,^.S3nXN-<—iy<Di^MM^ 
^K^SloT. [1121 (b)(Z)^.^C53 2'ePBM15-^te3^-f 5 40 

^ >^^T-PBM15c7Dy ^ y^fi;0S:7/^ (Full){;i?ttoTffiix 

PBM15-^±ili^^A;n.TL^ 5^::^!^ 

[0 0 6 9] (l)N-<-v^®^Srl51iLT7iV^t^tffir-^^^ 

^ y co^Sfico^^d. v^M^^gp.^PBMiBF^fciati 
(2) ±J[F.^^PBMl5^cAi^^t^n-^o-rv^7^:ly^ y 

^IC. :^^jl{^^PBM15[^tCfStt-r5C0tC-^iv^;ir— 50 



^#M¥9- 2 8 4 5 1 6 
14 

rf^2o^ffi/c1-lj^7^-^^/J^^^tS^i-5o 
[0 0 7 0] ^-f. (1) ^::ov^T^i. - B.ffii^^i=^iij 
/®«i|^m4^J^[Hl^i60^3iig-r^(^T\ io:fcJ:-^£?:)ii] 

fc. (2) i;iovNTfi. ^-rm)F200(DWMm^hu-{z 

fo^i^fil^ffiir^f— 260 ([l]2#fiS) {;iJ:oT. M^:* 

[0 0 7 1] m^bm=nxmm^^ 
rtib (1) . (2) xj!^i!bhtitzm^bm<D^h. x^m 

[0 0 7 2] ^rffil. «S^i^lHlS§129. i30{zx^mm 
^m2, lSg^m^^[H]Kl3K 132fCj:515g^^®{i>^l^^ 

SfgA?^S^^lHlS&i25. i26t;iJ:5^^Si£T 

^^mm.t Lfce®^/i®:»'oeiiite^cD2o(oM^?s 
[0 0 7 3] mmi. m^&mj&6^t^m<. sh^^8o% 

mm 

[0 0 7 4] 

ifeIiJ2"-::^feK :^i£3. :^ffi2 

ffiMij3--:*'}£2. irffiu ;^&3 

feaiJ4-::^ffi3. ;^&2. ^fti 

m/b^M^ff^o ffiIij4(^®^T'JLo20%^T^ 



15 " * 

[0 0 7 5] m2\(Dm^X\^^ mm<D (b)O^.^5320T 
*i6btbf:i^/i^^fCj;oT-<-v^;^^y 119. 120[^(;i^ 
oTl^5N-<— v^c^H^SrPBM15--fei^SBa-t-5o 
PBMlSf^t:: $) -5 100'-N+ 1^— T*coiij^^ , lfi{:iPBMl 

(Df—^B4^^X\ PBM15--.f5lS$ix5 (13210^,^532 
1—5326). o N+l-^->^t;:>S^;a>Il21 (b)(^^.'^.5326T'P 

Bmb^m^^tiiihi^x^^h. nxmF2oo{zx^m^m^ 
m^mwiirwrni^x. n- i-<— v^/ii^?>i--^— v^s-eo® 

[0 0 7 6] 

[12 2] mm^^mmWi\z.^^^^nmwM^t^mmw.<om so 
[ma] w\^mwM^t^m^m:<Dw.m^mmY^(Dm.mmx 

[114] Il!itc;^i-®tt*0f^ilS<r)rta5lt^^^-r:/n 
[05] lEIU:i^i-M»^S^«tciott5M^*Q?S(^- 
[061 llli(;i^i-Wte*Q;iS3^fiiciott^Ste^to^^(7:^" 

[117] llli-*i-M«*QiSS?«i-*5»t5®«^SO|l5 40 

& 111 6 1 ( t m T^c^ 5 ftfe o ^ * i- H T fe 5 c 

[US] m\Kfr^'rm^mMmm\^^^t^'^'j:y^^<y 

yr^^U (PBM) <:0'«^^;^1-:/n >y^[glT*$j^o 

[mo] mi{z^-tmm^mmm\^:^^^ ^^i'f'^^om 
[mil] mw^^-tmmm^mmsKD^-^^y'^^'^'j^^M 

[Hi 2] [lli{C^-f-]lij^^^$^®{C*5tt5^{tlR5(Oilj 50 



^mW- 9-284516 
16 

[m 3] muzTT^-rn^^mmm^^^'f ^^Y^U(om 
"^^fj^m^^-tmx^ho 

[iai4] iiuc.T^-r®^^^a^«tc:iott5«S'^m[H] 
[015] m\\^7T^-r'm^^mmw\^^n ^m^^m^y 

[01 6] 0ltc^i-M^«!;S^B(;iiott^^{^^iOiii 
'^^TT^m'k^'tMXhho 

[01 7] 0it;i^i-tij^AO;SS^«[-fc(t5^^^a5iO® 
[018] 0it;i^-rH^MSK«tcJott^^f^lfi5i^iii 
[019] 0ltC^i-M^^Sg«t-:fcft5^{1^a5(?)® 

ss*^j^^-r0Tfc5o 

[0 2 0] mn^yf^-tm^^mmm^^^-^ ^^^%(r>m 

[02 1] *:^?g(7^^260^J£(O?F^SlC>9F.6®^fStiS^ 

-So 



1 




2 




3 


mVf^ (ocu) 


7 




11 




15 


>'h^<y yT ;^^V (PBM) 


111 


CCD 


112 




113 




114 


2fe^«lH]SS 


117 




118 




119 


v^^^y 


120 


-<-v?7«^y 


123 




125 




126 




127 




128 




129 




130 




131 




132 




150 




151 


DRAM 


152 




153 




154 


DRAM 



( 10 ) 



^17 - 

156 #3i[H]gS 

158 mm^^^m 

1501 mm^m^^Bi^ 

1502 m^m^^\B}?& 
.1503 mmmm^^n 
1504 nmmm^^^ 

160 j£mm^m/mmwm\^\Bim 

165 ±U^^\Bl^ 

166 "^u^^m^ 

200 SiiiJSm^lri^SStt (RDF) 



4#M¥9 - 2 8 4 5 1 6 
18 

201 I^^l h 

202 ^15:^ — 

203 M\^m^wMmMK^{±w 

204 K;=^^=^-r>'S?5li9{iM 
205 

206 

207 Mi^K 

208 m.^^ 

209 ^^SS 



10 



[Ell] 





( 11 ) 



#M¥9-2 8 4 5 1 6 



[04] 




( 12 ) 



Wm¥9- 2 8 4 5 16 



[05] 



[He] 



(a) 



(b) 





(a) 

610 

ssssssssss 



(b) 




611 



[I2!7] 



[119] 



(a) 



(b) 



620 




621 ♦^^S?***- K 



622 8g»l*^-K 





5002 Itif K IfOv 
► 



(a) 



3401 



3412- 



im 1 0] 




J 



J 




(b) 



( 13 ) 



2 8 4 5 1 6 




( 14 ) 



a^^^ 9-284516 



[Sill 



im 4 1 



(a) 




3501 



T^LrTocTLJ 99 u 98 L (a) 

J 100 U 98 L 



;fuii 



[Hi 2] 



1. 




2. 




a 





{ NEXT 



'3502 



'3503 




(b) m*T'-* 




(C) 




1. 




2. 


B»ft 


3. 






1 




3514 






1. 




2. 




3. 





[HIS] 

3511 



1. %f»(fU 

2. fNftii 

3. leas 



13 



1. 

2. MtfRtfb 

3. IPttJS 



15 



1. iimL 

2. AfRtf U 
3. 



16 



1. 

2. PflRfit 

3. lifHllfU 



[mi 5] 




S1502 




S1504 
YES 



X 



S1506 



SI 505 



( 15 ) 



#11^9- 2 8 4 5 1 6 



[mi 6] 



1604 



1603- 



?3m 



1f¥ u \ \ ir*>J*Lfco 



I --1601 



ADF 



"1602 




2302 



-2303 



immii]; 

iEHUUlL 

2305 



-2306 



-2308 



2401 



2402- 



2403 



2404 



[His] 




200 



100 



—7 

2407 



z 



"7 

2408 



z 



2405 
2406 



( 16) 



3^m^ 9-284516 



[H 1 9] 



2501 2502 



2503 2505 2514 




2513- 



T 




2509 



^2510 



(UK 



--2511 



/ \ 

2517 2516 2504 2506 2507 2508 



II112 0] 



[02 1] 



(a) .nN-LTTFT 




pt ^ J Fun 



:7 n h-<— v?coM# 



